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PROBLEM TO BE SOLVED: To precisely detect an 
abnormality of an oxygen sensor all the time, without being 
affected by the temperature characteristic of an element 

impedanciera^^ 
sensor. 

SOLUTION: A voltage V is impressed to the oxygen sensor 
10, and an element impedance real value Rsr=V/I of a sensor 
element 1 2 is calculated based on a relation with respect to a 
current I flowing therein. An element temperature estimation 
value Tex of the oxygen sensor 10 is calculated based on 
items affecting a temperature of the sensor 10. An 
abnormality of the oxygen sensor 1 0 is judged based on the 
propriety of considering a relation between the element 
impedance real value Rsr and the element temperature 
estimation value Tex as a relation according to a normal 
temperature characteristic. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A component impedance is degradation detection equipment of the oxygen sensor in which the 
temperature characteristic is shown, 

A 1st decision value acquisition means to compute a component impedance actual value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1st decision 
value, 

A 2nd decision value acquisition means to compute the chip temperature estimate of the oxygen sensor 
concerned from the matter which affects the temperature of an oxygen sensor, and to acquire the 
calculation value as the 2nd decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 
P- valul! ^affla t? SaS^hd <iecision value, 

Degradation detection equipment of the oxygen sensor characterized by preparation ******. 
[Claim 2] 

A component impedance is degradation detection equipment of the oxygen sensor in which the 
temperature characteristic is shown, 

A 1st decision value acquisition means to compute a component impedance actual value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute component impedance estimate from the matter 
which affects the temperature of an oxygen sensor, and to acquire the calculation value as the 2nd 
decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 
value and said 2nd decision value, 

Degradation detection equipment of the oxygen sensor characterized by preparation ******. 
[Claim 3] 

A component impedance is degradation detection equipment of the oxygen sensor in which the 
temperature characteristic is shown, 

A 1st decision value acquisition means to compute a chip temperature theoretical value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1st decision 
value, 

A 2nd decision value acquisition means to compute component impedance estimate from the matter 
which affects the temperature of an oxygen sensor, and to acquire the calculation value as the 2nd 
decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 
value and said 2nd decision value, 

Degradation detection equipment of the oxygen sensor characterized by preparation ******. 
[Claim 4] 

A component impedance is degradation detection equipment of the oxygen sensor in which the 
temperature characteristic is shown, 

A 1 st decision value acquisition means to compute a chip temperature theoretical value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute chip temperature estimate from the matter which 
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affects the temperature of ar^^gen sensor, and to acquire the calculation^^^ as the 2nd decision 
value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 
value and said 2nd decision value, 

Degradation detection equipment of the oxygen sensor characterized by preparation ******. 
[ClaimS] 

Said abnormality judging means is degradation detection equipment of the oxygen sensor according to 
claim 1 or 3 with which relation of said 1st decision value and said 2nd decision value is characterized by 
judging the abnormalities of said oxygen sensor when not following the temperature characteristic of 
normal which the component impedance of an oxygen sensor shows. 
[Claim 6] 

Said abnormality judging means is degradation detection equipment of the oxygen sensor according to 
claim 2 or 4 with which said 1st decision value and said 2nd decision value are characterized by judging 
the abnormalities of said oxygen sensor when having deviated exceeding a predetermined decision value. 
[Claim 7] 

Said oxygen sensor is equipped with the sensor component which shows said temperature characteristic, 
and the heater for heating the sensor component concerned, 

Said matter which affects the temperature of an oxygen sensor includes the matter about the operating 
state of said heater at least, 

Said abnormality judging means is degradation detection equipment of the oxygen sensor according to 
claim 5 or 6 characterized by having a heater energization condition detection means to detect the 
energization condition of said heater, and an abnormality specification means in a sensor component to 
specify the abnormality with the abnormalities of said sensor component when the abnormalities of said 
oxygen sensor are judged under the situation that said heater is not energizing. 
[Claim 8] 

Said abnormality judging means is degradation detection equipment of the oxygen sensor according to 
claim 7 characterized by having the energization means for stopping which stops the energization when 
the abnormalities of said oxygen sensor are judged under the situation that said heater is energizing. 
[Claim 9] 

Said abnormality judging means is degradation detection equipment of the oxygen sensor according to 
claim 8 characterized by having an abnormality judging means in a heater to judge the abnormalities of 
said heater when the abnormality judging of said oxygen sensor covers after the energization to said 
heater was stopped by said energization means for stopping. 
[Claim 10] 

Said abnormality judging means, 

A 1 st variation detection means to detect said amount of the 1 st decision value changes, 
It has a 2nd variation detection means to detect said amount of the 2nd decision value changes, 
Claim 1 characterized by judging the abnormalities of said oxygen sensor when said amount of the 1st 
decision value changes and said amount of the 2nd decision value changes do not show correlation of 
normal thru/or degradation detection equipment of the oxygen sensor of nine given in any 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the degradation detection equipment of an oxygen sensor, and when detecting 
degradation of the oxygen sensor which a component impedance shows the temperature characteristic 
especially, it relates to suitable degradation detection equipment. 
[0002] 

[Description of the Prior Art] 

Based on the component impedance of an oxygen sensor, the equipment which detects the abnormalities 
of the oxygen sensor is known so that it may be indicated by the former, for example, JP,2000-193635,A. 
In the above-mentioned conventional equipment, an oxygen sensor is arranged in an internal combustion 
engine's flueway. This sensor has the heater for heating a sensor component, and is controlled by the 
bottom of an anticipated-use environment by the temperature of about 700 degrees C with heating by 
exhaust gas, and heating at a heater. 
[0003] 

Moreover, in the above-mentioned conventional system, the component impedance of a sensor component 
has the temperature characteristic. For this reason, it becomes the value from which the component 
impedance differed by the case where the sensor component is heated proper, and the case where that 
heating is not performed proper. The above-mentioned conventional equipment detects an open circuit of 
a sensor, degradation or an open circuit of a heater, etc. based on whether a value with a normal 
component impedance is shown using this property under an anticipated-use environment. 
[0004] 

[Patent reference 1] 

JP,2000-193635,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

The conventional equipment mentioned above is judged to be that by which the oxygen sensor was 
activated when a predetermined period passes, after the internal combustion engine started. And in the 
condition, the abnormality judging based on a component impedance is performed to the bottom of a 
premise that the oxygen sensor is heated by about 700 degrees C. 
[0006] 

However, even if a system is normal, after an internal combustion engine starts and a predetermined 
period passes actually, the temperature of an oxygen sensor may turn into temperature from which it 
separated from near 700 degree C. In this case, a component impedance serves as a value from which it 
separated greatly from the value which should be produced when a sensor component is near 700 degree 
C for the temperature characteristic of a sensor component. And according to the above-mentioned 
conventional equipment, in such a case, the misjudgment law of the abnormalities of an oxygen sensor 
may be carried out. 
[0007] 

This invention aims at offering the degradation detection equipment which can always detect the 
abnormalities of an oxygen sensor with a sufficient precision, without having been made in order to solve 
the above technical problems, and being influenced by the temperature characteristic of a component 
impedance. 
[0008] 
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[Means for Solving the Pro^^n^ 
In order that the 1st invention may attain the above-mentioned purpose, a component impedance is 
degradation detection equipment of the oxygen sensor in which the temperature characteristic is shown, 
A 1st decision value acquisition means to compute a component impedance actual value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute the chip temperature estimate of the oxygen sensor 
concerned from the matter which affects the temperature of an oxygen sensor, and to acquire the 
calculation value as the 2nd decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 

value and said 2nd decision value, 

It is characterized by preparation ******. 

[0009] 

Moreover, the 2nd invention is degradation detection equipment of the oxygen sensor which a component 
impedance shows the temperature characteristic, 

A 1st decision value acquisition means to compute a component impedance actual value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute component impedance estimate from the matter 
which affects the temperature of an oxygen sensor, and to acquire the calculation value as the 2nd 
decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 

value and said 2nd decision value, 

It is characterized by preparation ******. 

[0010] 

Moreover, the 3rd invention is degradation detection equipment of the oxygen sensor which a component 
impedance shows the temperature characteristic, 

A 1 st decision value acquisition means to compute a chip temperature theoretical value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute component impedance estimate from the matter 
which affects the temperature of an oxygen sensor, and to acquire the calculation value as the 2nd 
decision value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 
value and said 2nd decision value, 
It is characterized by preparation 
[0011] 

Moreover, the 4th invention is degradation detection equipment of the oxygen sensor which a component 
impedance shows the temperature characteristic, 

A 1st decision value acquisition means to compute a chip temperature theoretical value from the value 
relevant to the power supplied to an oxygen sensor, and to acquire the calculation value as the 1 st decision 
value, 

A 2nd decision value acquisition means to compute chip temperature estimate from the matter which 
affects the temperature of an oxygen sensor, and to acquire the calculation value as the 2nd decision 
value, 

An abnormality judging means to judge the abnormalities of an oxygen sensor based on said 1st decision 

value and said 2nd decision value, 

It is characterized by preparation ******. 

[0012] 

Moreover, in the 1st or 3rd invention, 5th invention is characterized by judging the abnormalities of said 
oxygen sensor, when not following the temperature characteristic of the normal the component impedance 
of an oxygen sensor indicates [ the relation of said 1st decision value and said 2nd decision value ] said 
abnormality judging means to be. 
[0013] 

Moreover, in the 2nd or 4th invention, as for the 6th invention, said abnormality judging means is 
characterized by judging the abnormalities of said oxygen sensor, when said 1st decision value and said 
2nd decision value have deviated exceeding a predetermined decision value. 
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[0014] 

Moreover, the 7th invention is set to the 5th or 6th invention, 

Said oxygen sensor is equipped with the sensor component which shows said temperature characteristic, 
and the heater for heating the sensor component concerned, 

Said matter which affects the temperature of an oxygen sensor includes the matter about the operating 
state of said heater at least, 

Said abnormality judging means is characterized by having a heater energization condition detection 
means to detect the energization condition of said heater, and an abnormality specification means in a 
sensor component to specify the abnormality with the abnormalities of said sensor component when the 
abnormalities of said oxygen sensor are judged under the situation that said heater is not energizing. 
[0015] 

Moreover, 8th invention is characterized by equipping said abnormality judging means with the 
energization means for stopping which stops the energization, when the abnormalities of said oxygen 
sensor are judged under the situation that said heater is energizing in the 7th invention. 
[0016] 

Moreover, 9th invention is characterized by equipping said abnormality judging means with an 
abnormality judging means in a heater to judge the abnormalities of said heater, when the abnormality 
judging of said oxygen sensor covers after the energization to said heater was stopped by said 
energization means for stopping in the 8th invention. 
[0017] 

Moreover, the 10th invention is set to the 1st thru/or the 9th invention, 
Said abnormality judging means, 

A 1st variation detection means to detect said amount of the 1st decision value changes, 

It has a 2nd variation detection means to detect said amount of the 2nd decision value changes, 

When said amount of the 1 st decision value changes and said amount of the 2nd decision value changes 

do not show correlation of normal, it is characterized by judging the abnormalities of said oxygen sensor. 

[0018] 

[Embodiment of the Invention] 

Hereafter, the gestalt of implementation of this invention is explained with reference to a drawing. In 
addition, the explanation which gives the same sign to the element which is common in each drawing, and 
overlaps is omitted. 
[0019] 

The gestalt 1 of operation 
[Explanation of a system configuration] 

Drawin g 1 is a block diagram for explaining the configuration of the gestalt 1 of operation of this 
invention. As shown in drawi ng 1 , the system of this operation gestalt is equipped with the oxygen sensor 
10. In this operation gestalt, an oxygen sensor 10 is arranged in an internal combustion engine's flueway, 
and is used as a sensor which detects the oxygen density in exhaust gas. 
[0020] 

The oxygen sensor 10 is equipped with the heater 14 for heating the sensor component 12 and the sensor 
component 12. The sensor component 12 has the property of changing the component impedance Rs 
according to temperature while generating the electromotive force according to the oxygen density in 
detected gas. As shown in drawing 1 , the sensor component 12 can be expressed with the electromotive 
force component 16 and the impedance component 18 equivalent. 
[0021] 

The oxygen sensor 10 is connected to ECU (Electronic Control Unit)20. ECU20 is the computer for 
mount which consisted of CPU, a ROM, RAM, an electronic circuitry, etc. In this operation gestalt, the 
heater control section 22, the component impedance detecting element 24, the fuel cut detecting element 
26, the chip temperature presumption section 28, and the abnormality judging section 30 are realized by 
hardware and software inside ECU20. 
[0022] 

The heater control section 22 realizes the function which controls the heater 14 of an oxygen sensor 10. 
The sensor component 12 of an oxygen sensor 10 generates the electromotive force according to the 
oxygen density in detected gas, when heated by predetermined activity temperature. For this reason, the 
heater control section 22 controls energization and the condition of not energizing of a heater 14 so that 
the temperature of the sensor component 12 is maintained by the above-mentioned activity temperature 
during actuation of an oxygen sensor 10. 
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[0023] 

The component impedance detecting element 24 realizes the function to detect the component impedance 
Rs of the sensor component 12. More specifically, the component impedance detecting element 24 is a 
part which supplies suitable power to the sensor component 12, and detects the component impedance Rs 
from the value relevant to the power. Since the sensor component 12 is an electromotive force-type 
sensor, while power is supplied to the sensor component 12, a sensor output cannot be taken out from the 
sensor component 12 (while the electrical potential difference is impressed). For this reason, the 
component impedance detecting element 24 supplies power to the sensor component 12 only within the 
predetermined timing which should detect the component impedance Rs. And the component impedance 
Rs is detected according to the applied voltage V which acts on the both ends of the sensor component 12 
in that case, and the relation (V=Rs-I) materialized between the circulation currents I which flow the 
sensor component 12. Hereafter, the component impedance Rs Rs detected by the component impedance 
detecting element 24, i.e., the component impedance computed based on the power related value supplied 
to the sensor component 12, is called "the component impedance actual value Rsr." 
[0024] 

In an internal combustion engine, an engine rotational frequency is high, and when the accelerator pedal is 
opened wide, in order to stop injection of a fuel, a fuel cut is performed. The fuel cut detecting element 26 
realizes the function to detect the activation, when the above-mentioned fuel cut is performed in an 
internal combustion engine. The detection result of the fuel cut detecting element 26 is supplied to the 
chip temperature presumption section 28. 
[0025] 

The chip temperature presumption section 28 is provided with the information about energization and un- 
energizing from the heater control section 22, while the information about activation of a fuel cut is 
t offered from the fuel cut detecting element 26 as mentioned already. [ of a heater 14 ] Moreover, the air 

flow meter 32, the speed sensor 34, the intake temperature sensor 36, and the atmospheric pressure sensor 
38 are connected to the chip temperature presumption section 28. The chip temperature presumption 
section 28 is provided with the information about the inhalation air content Ga, the vehicle speed SPD, an 
intake-air temperature Ta, and atmospheric pressure Pa from those sensors. Each above-mentioned 
information with which the chip temperature presumption section 28 is provided is information which 
affects the temperature of an oxygen sensor 10 (sensor component 12). More specifically, it is the 
information on main matters that the supply heating value Ts to an oxygen sensor 10 (sensor component 
12) or heat loss Tr is affected from an oxygen sensor 10 (sensor component 12). The chip temperature 
presumption section 28 realizes the function to presume the temperature of the sensor component 12, 
based on those information. The chip temperature computed based on the information on main matters 
that the temperature of the sensor component 12 presumed by the chip temperature presumption section 
28, i.e., the temperature of the sensor component 12, is affected hereafter is called "the chip temperature 
estimate Tex." 
[0026] 

The abnormality judging section 30 is the block for performing the abnormality judging of an oxygen 
sensor 10 based on the component impedance actual value Rsr detected by the component impedance 
detecting element 24, and the chip temperature estimate Tex presumed by the chip temperature 
presumption section 28. 
[0027] 

Drawin g 2 shows the temperature characteristic which the relation Rs between the chip temperature of the 
sensor component 12 and the component impedance Rs, i.e., the component impedance of the sensor 
component 12, shows. As shown in drawin g 2 , the sensor component 12 has the property of reducing the 
component impedance Rs exponentially, to the rise of a chip temperature. 
[0028] 

If the oxygen sensor 10 is normal, correlation as shown in drawing 2 also between the component 
impedance actual value Rsr computed based on a power related value and the chip temperature estimate 
Tex presumed based on the matter which affects temperature should be accepted. For this reason, the 
abnormality judging section 30 judges whether abnormalities have arisen in the oxygen sensor 10 based 
on whether correlation of normal as shown in drawing 2 between the component impedance actual value 
Rsr and the chip temperature estimate Tex is accepted. 
[0029] 

[Explanation of the concrete criteria of abnormality decision] 

Drawin g 3 is drawing for explaining what kind of judgment the equipment of this operation gestalt makes 
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to the relation between the dn^emperature estimate Tex and the compone^^mpedance actual value Rsr. 

In drawin g 3 , Tl and T2 which are shown in an axis of abscissa are the lower limit and upper limit of an 
operating temperature field of an oxygen sensor 10, respectively. More specifically, temperature Tl is the 
minimum temperature (for example, 350 degrees C) forjudging whether an oxygen sensor 10 is an active 
state. Moreover, temperature T2 is the temperature (for example, 900 degrees C) of the upper limit which 
the oxygen sensor 10 has reached under an anticipated-use environment. 
[0030] 

Moreover, in drawing 3 , it is a value (for example, 15kohm) big enough to the component impedance Rs 
which should be shown at temperature Tl, the minimum 12, i.e., the sensor component, of the resistance 
which is not produced unless the open circuit has produced Rl shown on an axis of ordinate for the sensor 
component 12 when an oxygen sensor 10 is an active state (when it is more than temperature Tl). 
Moreover, it is a value (for example, 5ohms) small enough to the component impedance Rs which should 
be shown at temperature T2, the upper limit 12, i.e., the sensor component, of the resistance which R2 
shown on an axis of ordinate will not produce unless short-circuit will arise for the sensor component 12 
(supposing it is less than [ temperature T2 ]) supposing the oxygen sensor 10 is used under the 
anticipated-use environment. 
[0031] 

Although the chip temperature estimate Tex is higher than Tl under a setup mentioned above, it is, when 
the component impedance actual value Rsr is larger than Rl (). [ field **1] It can be judged that the open 
circuit has arisen for the sensor component 12. Moreover, although the chip temperature estimate Tex is 
lower than T2, when the component impedance actual value Rsr is smaller than R2 (), it is. [ field **2] It 
can be judged that short-circuit has arisen for the senso r component 12. In this TO CTationg^t^^i^ B ^^^ 

For this reason, field **1 It is alike, and in belonging, it judges that the open circuit has arisen for the 
sensor component 12. The combination Field **2 It is alike, and in belonging, it judges that short-circuit 
has arisen for the sensor component 12. 
[0032] 

In drawing 3 , sign **1 Carrying out with, the shown straight line shows the temperature characteristic 
which a chip temperature and the component impedance Rs should show essentially. When an oxygen 
sensor 1 0 is normal, as long as the chip temperature estimate Tex belongs to the common region, the 
combination of the estimate Tex and the component impedance actual value Rsr (as long as Tl<Tex<T2 
is materialized) Straight-line **1 It should be located in ******. When it puts in another way, the 
combination of the chip temperature estimate Tex and the component impedance actual value Rsr under 
the situation that TKTex<T2 is materialized Straight-line **1 since — when it exists in the location which 
deviated greatly, it can be judged that an oxygen sensor 10 is not normal. 
[0033] 

In drawing 3 , sign **4 Or **5 Carry out with and the chip temperature estimate Tex and the component 
impedance actual value Rsr the shown straight line, respectively Straight-line ** 1 since — when it has 
deviated greatly, it is the set of the boundary point which should be judged. For this reason, field **6 the 
combination of the chip temperature estimate Tex and the component impedance actual value Rsr 
indicates ECU20 to be to drawin g 3 in this operation gestalt Or **7 It is alike, and in belonging, it judges 
that degradation has arisen for the sensor component 1 2. 
[0034] 

When an oxygen sensor 10 is normal, between the chip temperature estimate Tex and the component 
impedance actual value Rsr, the correlation which always followed the temperature characteristic of 
normal should be accepted. That is, as long as an oxygen sensor 10 is normal, when change arises in one 
side of the chip temperature estimate Tex and the component impedance actual value Rsr, the proper 
change according to the change should occur on those another side. For this reason, it is concerned with to 
what kind of field the combination of the chip temperature estimate Tex and the component impedance 
actual value Rsr belongs, and is that there is nothing (). [ straight-line **4] **5 Field **8 boiled and 
inserted Even if it is the case where it belongs, when it is alike, and correlation of normal is not accepted 
between change deltaTex of the chip temperature estimate Tex, and change deltaRsr of the component 
impedance actual value Rsr, it can be judged that abnormalities have arisen in the oxygen sensor 10. 
Then, in this operation gestalt, ECU20 judges it as what the short-circuit ("middle short-circuit" is called 
hereafter) with a middle impedance produced for the sensor component 12, when such a phenomenon is 
detected. 
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[0035] 

[Explanation of the concrete processing performed for abnormality decision] 

The contents of the concrete processing performed that ECU20 should judge the abnormalities of an 
oxygen sensor 10 in accordance with the concrete criteria mentioned above with reference to drawin g 4 
thru/or drawing 7 hereafter are explained. 

Drawin g 4 is the flow chart of the control routine which ECU20 performs in order to detect an open 
circuit and short-circuit of the sensor component 12. 

By the routine shown in drawing.4 , the chip temperature estimate Tex of an oxygen sensor 10 is 

computed first (step 100). 

[0036] 

Drawing J5 is a flow chart for explaining the contents of the chip temperature presumption processing 

performed in the above-mentioned step 100. ECU20 computes the chip temperature estimate Tex along 

with the routine shown in drawin g 5 , whenever the above-mentioned step 100 is performed. 

By the routine shown in drawin g 5 , the chip temperature estimate Tex and the supply heating value Ts 

which were computed at the time of the last processing cycle are first transposed to the old chip 

temperature estimate TexO and the old supply heating value TsO, respectively (step 108). 

In addition, it is the heating value supplied to the sensor component 12 in the supply heating value Ts. 

The detail and its calculation approach of the supply heating value Ts are later explained to a detail. 

[0037] 

By the routine shown in drawing 5 next, the inhalation air content Ga, the vehicle speed SPD, an intake- 
air temperature Ta, and atmospheric pressure Pa are detected from the various sensors connected to 
ECU20 (step 110). 
[0038] 

Next, the information about the running state of a fuel cut and the energization condition of a heater 14 is 

detected from the fuel cut detecting element 26 and the heater control section 22 (step 1 12). 

[0039] 

Subsequently, based on the inhalation air content Ga, the running state of a fuel cut, and energization and 
the condition of not energizing of a heater, the chip temperature convergence value Tga corresponding to 
a current situation is computed (step 114). 

The chip temperature convergence value Tga receives big effect in the temperature and the flow rate of 
exhaust gas. Moreover, the convergence value Tga is greatly influenced by whether heating at a heater 14 
is performed. The flow rates of exhaust gas are the inhalation air content Ga and equivalence in principle. 
Moreover, the temperature of exhaust gas becomes a greatly different thing according to whether the fiiel 
cut is performed. For this reason, with this operation gestalt, the chip temperature convergence value Tga 
is computed based on the inhalation air content Ga, the running state of a fuel cut, and energization and 
the condition of not energizing of a heater, like the above. ECU20 is relation with these three elements, 
and has memorized the map which defined the chip temperature convergence value Tga. Specifically at 
this step 114, the chip temperature convergence value Tga is computed by applying the three above- 
mentioned elements to the map. 
[0040] 

By the routine shown in dra wing 5 next, the atmospheric pressure correction factor Kp is computed based 
on atmospheric pressure Pa (step 1 16). 

The temperature of the sensor component 12 changes so a lot that current temperature has deviated from 
the chip temperature convergence value Tga. That is, the heating value Ts supplied to the sensor 
component 12 has correlation to the difference of a current chip temperature and the chip temperature 
convergence value Tga. And this correlation changes with the effects of air density etc. according to 
atmospheric pressure Pa. The atmospheric pressure correction factor Kp is a multiplier computed as a 
value which should be integrated to the chip temperature convergence value Tga that it should correspond 
to the change. 
[0041] 

Calculation of the atmospheric pressure correction factor Kp computes [ next ] the supply heating value 
Ts to the sensor component 12 according to the operation expression shown below (step 118). 
Ts=TsO+ [ {(Tga-Kp-TexO) /Kb} -TsO]/Ka .. . ( 1 ) 

TsO and TexO are the supply heating values Ts and the chip temperature estimate Tex which were 
computed at the time of the last processing cycle, respectively among the above-mentioned (1) type 
(above step 108 reference). Moreover, among the above-mentioned (1) type, each of Kb(s) and Ka(s) 
anneals and is a constant. (Tga-Kp-TexO) means the heating value supplied to the sensor component 12 in 
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this processing cycle amon^^right-hand side of the above-mentioned (l^^raiula. And the heating 
value anneals [{(Tga-Kp-TexO) /Kb} which broke the value by Kb, and it is a value. Furthermore, the 
supply heating value TsO at the time of the last processing cycle and the supply heating value computed 
at the time of this processing cycle anneal the value [{(Tga-Kp-TexO) /Kb} -TsO] which annealed and 
subtracted the old supply heating value TsO from the value, and it means the difference with a value. 
According to the above-mentioned (1) formula, the supply heating value Ts at the time of the present 
cycle is computed by what is made to reflect in the old supply heating value TsO the value which 
annealed the difference of the supply heating value by Ka farther (it adds). 
[0042] 

According to processing of step 118 mentioned above, the supply heating value Ts to the sensor 
component 12 is computable with a sufficient precision by making the heat environment currently formed 
at the time of this processing cycle reflect in the base suitably by using the supply heating value TsO at 
the time of the last processing cycle as the base. 
[0043] 

By the routine shown in <fcawmg_5 next, the radiant heat multiplier Kspd by the vehicle speed SPD is 
computed (step 120). 

When the car is running, an oxygen sensor 10 is cooled more in the style of transit. The above-mentioned 
radiant heat multiplier Kspd is a multiplier about the heating value emitted from an oxygen sensor 10 by 
cooling depended in the style of transit, and the value becomes so large that the vehicle speed SPD is 
early. ECU20 has memorized the map which defined the relation between the vehicle speed SPD and the 
radiant heat multiplier Kspd. At this step 120, the radiant heat multiplier Kspd is computed according to 
the map. 
[0044] 

Calculation ofrthe^radiant heat^multiplfer Kspd computes [ next ] the heat loss Tr from an oxygen sensor 
10 according to the operation expression shown below (step 122). 
Tr=Kspd- (Tex-Ta) ... (2) 

The heat loss Tr from an oxygen sensor 10 receives effect in the difference of the others and chip 
temperature estimate Tex and an intake-air temperature Ta greatly. [ vehicle speed / SPD ] According to 
the above-mentioned (2) formula, the heat loss Tr from an oxygen sensor 10 is computable with a 
sufficient precision by taking these two factors into consideration. 
[0045] 

The supply heating value Ts supplied to an oxygen sensor 10 in connection with this processing cycle by 
a series of processings in which it explained above, and the heat loss Tr emitted from an oxygen sensor 10 
are computable. ECU20 computes the chip temperature estimate Tex at the time of this processing cycle 
those heating values Ts and Tr and by substituting the old chip temperature estimate TexO for a degree 
type (step 124). 
Tex=TexO+ (Ts-Tr) ... (3) 
[0046] 

Hereafter, the flow chart again shown in drawin g 4 is explained. 

If the chip temperature estimate Tex is computed in the above-mentioned step 100, the component 
impedance actual value Rsr will be computed by the routine shown in dr awin g 4 next (step 130). 
The component impedance actual value Rsr is computed based on the value relevant to the power 
supplied to an oxygen sensor 10. When computing the component impedance actual value Rsr, 
specifically, ECU20 impresses the predetermined electrical potential difference V to an oxygen sensor 10 
first. In that case, ECU20 detects the current I which circulates the sensor component 12, and computes 
component impedance actual value Rsr=V/I based on those applied voltage V and the circulation current 
I. 

[0047] 

By the routine shown in drawing_4 next, it is distinguished whether the component impedance actual 
value Rsr is smaller than the open-circuit decision value Rl (for example, 15kohm) (step 132). 
Consequently, when Rsr<Rl was not materialized and it is distinguished (i.e., when it is distinguished that 
the component impedance actual value Rsr is more than open-circuit decision value Rl), it is 
distinguished whether the chip temperature estimate Tex is higher than the activity judging temperature 
Tl (for example, 350 degrees C) (step 134). 
[0048] 

When the chip temperature estimate Tex was not higher than the activity judging temperature Tl and it is 
distinguished, since the oxygen sensor 10 is not yet activated, it can be judged that the component 
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impedance Rs may be over ^^pen-circuit decision value Rl. In this case^n^ondit ion judging of an 

oxygen sensor 10 is suspended and this processing cycle is ended promptly henceforth. 

[0049] 

On the other hand, when the chip temperature estimate Tex was higher than the activity judging 
temperature Tl and it is distinguished in the above-mentioned step 134, an oxygen sensor 10 can judge 
that the big component impedance Rs is shown unfairly, in spite of activating. In this case, ECU20 judges 
an open circuit of the sensor component 12, and terminates this processing cycle (step 136). 
[0050] 

In the above-mentioned step 132, when the component impedance actual value Rsr was smaller than the 
open-circuit decision value Rl and it is distinguished next, it is distinguished whether the component 
impedance actual value Rsr is larger than the short decision value R2 (step 138). 

Consequently, when Rsr>R2 was not materialized and it is distinguished (i.e., when it is distinguished that 
the component impedance actual value Rsr is less than [ short decision value Rl ]), it is distinguished 
whether the chip temperature estimate Tex is lower than the common upper limit temperature T2 (for 
example, 900 degrees C) (step 140). 
[0051] 

When the chip temperature estimate Tex was not lower than the common upper limit temperature T2 and 
it is distinguished, since the oxygen sensor 10 serves as an elevated temperature exceeding operating 
temperature, it can be judged that the component impedance Rs may be falling to less than [ short 
decision value R2 ]. In this case, the condition judging of an oxygen sensor 10 is suspended and 
processing after step 144 mentioned later is performed henceforth. 
[0052] 

On the other hand, when the chip temperature estimate Tex was lower than the common upper limit 
temperature T2 and it is <^stiKguished in the above-mfcntibned step 140, the component impedance Rs of 
an oxygen sensor 10 can judge that the small value is shown unfairly. In this case, ECU20 judges short- 
circuit of the sensor component 12, and terminates this processing cycle (step 142). 
[0053] 

When Rsr>R2 was materialized in the above-mentioned step 138 and it is distinguished, and when 
Tex<T2 was materialized in the above-mentioned step 140 and it is distinguished, it is judged that ECU20 
has an oxygen sensor 10 in an active state. And ECU20 performs well-known feedback control of air-fuel 
ratio in this case based on the output of an oxygen sensor 10 (step 144). 
[0054] 

Furthermore, in this case, henceforth, ECU20 performs short detection processing ( drawing 7 is referred 
to and it is the after-mentioned) for detecting the degradation detection processing ( drawing 6 being 
referred to and it being the after-mentioned) for detecting degradation of an oxygen sensor 10, and middle 
short-circuit of an oxygen sensor 10, and terminates this processing cycle (step 146). 
[0055] 

DrawingjS shows the flow chart of the degradation detection processing which ECU20 performs in the 
above-mentioned step 146. 

By the routine shown in drawin g 6 , the chip temperature theoretical value Ti is first computed based on 
the component impedance actual value Rsr. (Step 150) . 

As mentioned already, between the chip temperature of an oxygen sensor 10, and the component 
impedance Rs, relation (temperature characteristic) as shown in drawin g 2 is materialized. ECU20 has 
memorized the map corresponding to the relation, and the chip temperature theoretical value Ti 
corresponding to the component impedance actual value Rsr is computed in conformity with the map at 
this step 150. 
[0056] 

Next, it is distinguished whether difference ** Tex-Ti ** of the chip temperature estimate Tex and the 
chip temperature theoretical value Ti is larger than deviation decision value T3 (for example, 100 degrees 
C)(step 152). 

The chip temperature estimate Tex is the chip temperature computed on the basis of the value which 
affects the temperature of an oxygen sensor 10. On the other hand, the chip temperature theoretical value 
Ti is the chip temperature computed as a value corresponding to the component impedance actual value 
Rsr, i.e., the chip temperature computed on the basis of the power related value over an oxygen sensor 10. 
These are the physical quantity which should be in agreement, when an oxygen sensor 10 shows the 
temperature characteristic of normal. Therefore, both difference ** Tex-Ti ** can judge that the oxygen 
sensor 10 shows the temperature characteristic of normal when small, and on the other hand, the 
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difference ** Tex-Ti ** can^^e that the oxygen sensor 10 does not show^n^temperature characteristic 
of normal, when large. 

In addition, field **6 the combination of the chip temperature estimate Tex and the component impedance 
actual value Rsr indicates processing of this step 152 to be to above-mentioned drawin g 3 substantially Or 
**7 It is the same with it being alike and judging whether it belongs or not. 
[0057] 

By the routine shown in drawing 6 , in the above-mentioned step 152, when ** Tex-Ti ** >T3 was not 
materialized and it is distinguished, it is judged that an oxygen sensor 10 is normal and the routine 
promptly shown in drawin g 6 R> 6 is ended henceforth. On the other hand, when ** Tex-Ti ** >T3 was 
materialized and it is distinguished, it is judged that degradation has arisen in the oxygen sensor 10 (step 
154). 
[0058] 

The sensor component 1 2 besides when degradation has produced the conditions of the above-mentioned 
step 152 for the sensor component 12 is materialized also when abnormalities have arisen at the heater 14, 
although it is normal. That is, in this operation gestalt, the supply heating value Ts (strictly chip 
temperature convergence value Tga) is distinguished in the calculation process of the chip temperature 
estimate Tex according to energization and the condition of not energizing of a heater 14 (above step 114 
reference). Therefore, under the environment where a heater 14 does not function normally, when the chip 
temperature convergence value Tga is computed as what the heater 14 is energizing, gross errors may be 
overlapped on the chip temperature estimate Tex, consequently the conditions of the above-mentioned 
step 152 may be satisfied, then, when, as for ECU20, degradation of an oxygen sensor 10 is accepted by 
decision of the above-mentioned step 152, the degradation is degradation of the sensor component 12 
henceforth — or processing for specifying whether it is degradation of a heater 14 is performed. 



Specifically, subsequently to processing of the above-mentioned step 1 54, ECU20 distinguishes first 
whether a heater 14 is in the condition of not energizing (step 156). 

Consequently, when it is distinguished that a heater 14 is in the condition of not energizing, it can be 
judged that the cause of deviation of the chip temperature estimate Tex and the chip temperature 
theoretical value Ti is not degradation of a heater 14. In this case, ECU20 specifies the contents of 
degradation of an oxygen sensor 10 with the abnormalities of the sensor component 12 (step 158), and 
terminates this processing cycle. 
[0060] 

On the other hand, when a heater 14 was not un-energizing and it is distinguished in the above-mentioned 
step 156, a heater 14 is compulsorily made into the condition of not energizing (step 160). 
If a heater 14 is compulsorily made into the condition of not energizing, degradation of a heater 14 can be 
removed from the cause of deviation of the chip temperature estimate Tex and the chip temperature 
theoretical value Ti. It judges whether ECU20 has difference ** Tex-Ti ** of Tex and Ti larger than 
deviation decision value T3 which computed the chip temperature estimate Tex and the chip temperature 
theoretical value Ti again, and was newly computed after the above-mentioned step 160 (step 162). 
[0061] 

When ** Tex-Ti ** >T3 was materialized again and it is distinguished by processing of the above- 
mentioned step 162, it can be judged that the causes by which Tex and Ti have deviated are not the 
abnormalities of a heater 14. In this case, ECU20 performs processing of the above-mentioned step 158 
that the contents of degradation of an oxygen sensor 10 should be specified with the abnormalities of the 
sensor component 12, and terminates this processing cycle. 
[0062] 

On the other hand, when ** Tex-Ti ** >T3 was not materialized and it is distinguished by processing of 
the above-mentioned step 162, as a result of making a heater 14 into the condition of not energizing, 
compulsorily, it can be judged that the relation between the chip temperature estimate Tex and the chip 
temperature theoretical value Ti returned to the relation of normal. In this case, ECU20 specifies the 
contents of degradation of an oxygen sensor 10 with the abnormalities of a heater 14 (step 164), and 
terminates this processing cycle. 
[0063] 

Drawin g 7 shows the flow chart of middle short detection processing which ECU20 performs in the 
above-mentioned step 146. 

By the routine shown in d rawin g 7 , the initial value of the chip temperature estimate Tex and the 
component impedance actual value Rsr is memorized first (step 170). 
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Specifically at this step 170^n^:hip temperature estimate Tex in the time ^^xunt) of this routine being 
performed for the first time and the component impedance actual value Rsr are memorized as the A point 
chip temperature estimate TexA and an A point component impedance actual value RsrA, respectively. 
[0064] 

Next, the current chip temperature estimate Tex is memorized as B point chip temperature estimate TexB 

(step 172). 

[0065] 

Subsequently, it is distinguished whether difference TexA-TexB of the A point chip temperature estimate 
TexA and the B point chip temperature estimate TexB is larger than predetermined judgment temperature 
T four (for example, 100 degrees C). That is, after the A point chip temperature estimate TexA is 
detected, it is distinguished whether change which will exceed judgment temperature T four to the chip 
temperature estimate Tex by the time of this processing cycle arose (step 1 74). 
[0066] 

Processing of the above-mentioned step 174 is repeatedly performed until it will be distinguished, if 
TexA-TexB>T four is materialized. And if formation of the condition is accepted next, the component 
impedance actual value Rsr at present will be memorized as a B point component impedance actual value 
RsrB (step 176). 
[0067] 

By the routine shown in drawin g 7 next, it is distinguished whether a difference with the B point 
component impedance actual value RsrB memorized at the A point component impedance actual value 
Rsr A memorized at the above-mentioned step 170 and the above-mentioned step 176 is smaller than the 
middle short decision value R4 (step 178). 
[0068] 

Betweenr the chip temperature-of an oxygen sensor 10, and the component impedance Rs, the correlation 
corresponding to the temperature characteristic of normal should be accepted. Therefore, when the 
oxygen sensor 10 was normal and change which exceeds judgment temperature T four to the chip 
temperature estimate Tex arises, the change corresponding to the judgment temperature T four should 
have arisen also in the component impedance actual value Rsr. 
[0069] 

The middle short decision value R4 used in the above-mentioned step 178 is set as the variation which 
should appear in the component impedance Rs when chip temperature change of T four/2 (50 degrees C) 
specifically arises in an oxygen sensor 10, a predetermined, value small enough and as compared with the 
variation corresponding to judgment temperature T four. Therefore, when RsrA-RsrB<R4 was 
materialized and it is distinguished, the variation clearly produced in the component impedance actual 
value Rsr can judge too little to the variation generated in the chip temperature estimate Tex. 
[0070] 

By the routine shown in drawin g 7 , in the above-mentioned step 178, when RsrA-RsrB<R4 was 
materialized and it is distinguished, it is judged that middle short-circuit has arisen in the oxygen sensor 
10 (step 180). When RsrA-RsrB<R4 was not materialized and it is distinguished, after it is judged that 
middle short-circuit is not produced and a normal judging is made on the other hand, this processing cycle 
is ended (step 1 82). 
[0071] 

According to the routine shown in drawing 4 thru/or drawing 7 , an open circuit of an oxygen sensor 10, 
short one, degradation, and middle short-circuit can be correctly judged as explained above. Thus, the 
abnormality judging of an oxygen sensor 10 can always be performed with a sufficient precision, without 
being influenced by the temperature characteristic of the component impedance Rs based on the 
component impedance actual value Rsr (or the chip temperature theoretical value Ti) calculated from the 
value relevant to the power supplied to an oxygen sensor 10, and the chip temperature estimate Tex 
computed based on the value which affects the temperature of an oxygen sensor 10 according to the 
equipment of this operation gestalt. 
[0072] 

By the way, in the gestalt 1 of operation mentioned above, an open circuit, a short judgment, and the 
judgment (refer to d rawin g 4 and dr awin g 7 ) of middle short-circuit are performed based on the 
comparison with the component impedance actual value Rsr and the chip temperature estimate Tex, and 
the degradation judging is performed based on the comparison with the chip temperature theoretical value 
Ti and the chip temperature estimate Tex. However, the combination of those judgments is not limited to 
this. 
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[0073] 

That is, in this operation gestalt, it is a premise that the component impedance Rs shows the temperature 
characteristic also for an oxygen sensor 10. For this reason, if the component impedance Rs (the above- 
mentioned component impedance actual value Rsr) is computable at all from the value relevant to power, 
it is possible to compute a chip temperature (the above-mentioned chip temperature theoretical value) 
from that power related value. Moreover, if a chip temperature (the above-mentioned chip temperature 
estimate Tex) is computable at all from the value which influences temperature, it is possible to compute a 
component impedance (for "component impedance estimate" to be called hereafter) on the basis of the 
temperature influence value. 
[0074] 

What is necessary is just to be able to judge whether correlation of normal is materialized between the 
component impedance Rs or chip temperature computed from a power related value, and the component 
impedance Rs or chip temperature computed from a temperature influence value, when judging whether 
an open circuit, short one, degradation, or middle short-circuit has arisen in the oxygen sensor 10. 
Therefore, what is necessary is just to perform those judgments by being based on any of four 
combination shown below they are. 

**1 Put together as the component impedance actual value Rsr and the chip temperature estimate Tex. 
**2 Put together as the component impedance actual value Rsr and component impedance estimate. 
**3 Put together as the chip temperature theoretical value Ti and component impedance estimate. 
**4 Put together as the chip temperature theoretical value Ti and the chip temperature estimate Tex. 
[0075] 

In addition, in the gestalt 1 of operation mentioned above, when ECU20 performs processing of the 
above-mentioned step 130, as for the "1st decision value acquisition means" in said 1st invention, ECU20 
is realized by performing processing ofthe above-mentioned step 100 again, respectively, as for the "2nd 
decision value acquisition means." Moreover, those the "1st decision value acquisition means" and the 
"2nd decision value acquisition means" are realized also when ECU20 performs processing of the above- 
mentioned steps 170-176. Furthermore, the "abnormality judging means" in said 1st invention is realized 
when ECU20 performs processing of the above-mentioned steps 132-142, or processing of the above- 
mentioned steps 178-182. 
[0076] 

Moreover, in the gestalt 1 of operation mentioned above, the "abnormality judging means" is realized, 
respectively, when ECU20 performs processing of the above-mentioned step 150, as for the "2nd decision 
value acquisition means", ECU20 performs processing of the above-mentioned step 100 and the "1st 
decision value acquisition means" in said 3rd invention performs processing of the above-mentioned steps 
152-164. 
[0077] 

Moreover, in the gestalt 1 of operation mentioned above, the "heater energization condition detection 
means" in said 7th invention is realized by the heater control section 22 shown in drawing 1 , and the 
above "the abnormality specification means in a sensor component" is realized, when ECU20 performs 
processing of the above-mentioned step 158. 
[0078] 

Moreover, in the gestalt 1 of operation mentioned above, the "energization means for stopping" in said 8th 

invention is realized, when ECU20 performs processing of the above-mentioned step 160. 

[0079] 

Moreover, in the gestalt 1 of operation mentioned above, the "abnormality judging means in a heater" in 
said 9th invention is realized, when ECU20 performs processing of the above-mentioned step 164. 
[0080] 

Moreover, in the gestalt 1 of operation mentioned above, when ECU20 performs processing of the above- 
mentioned steps 170 and 172, as for the "1st variation detection means" in said 10th invention, ECU20 is 
realized by performing processing of the above-mentioned steps 174 and 176, respectively, as for the 
above "the 2nd variation detection means." 
[0081] 

[Effect of the Invention] 

Since this invention is constituted as explained above, effectiveness as taken below is done so. 
The abnormalities of an oxygen sensor can always be judged with a sufficient precision, without the 
component impedance actual value computed from the value relevant to the power supplied to an oxygen 
sensor and the chip temperature estimate computed from the matter which affects the temperature of an 
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oxygen sensor being influenced by the temperature characteristic of a component impedance based on 

whether proper relation is filled according to the 1st invention. 

[0082] 

The abnormalities of an oxygen sensor can always be judged with a sufficient precision, without the 
component impedance actual value computed from the value relevant to the power supplied to an oxygen 
sensor and the component impedance estimate computed from the matter which affects the temperature of 
an oxygen sensor being influenced by the temperature characteristic of a component impedance based on 
whether proper relation is filled according to the 2nd invention. 
[0083] 

The abnormalities of an oxygen sensor can always be judged with a sufficient precision, without the chip 
temperature theoretical value computed from the value relevant to the power supplied to an oxygen sensor 
and the component impedance estimate computed from the matter which affects the temperature of an 
oxygen sensor being influenced by the temperature characteristic of a component impedance based on 
whether proper relation is filled according to the 3rd invention. 
[0084] 

The abnormalities of an oxygen sensor can always be judged with a sufficient precision, without the chip 
temperature theoretical value computed from the value relevant to the power supplied to an oxygen sensor 
and the chip temperature estimate computed from the matter which affects the temperature of an oxygen 
sensor being influenced by the temperature characteristic of a component impedance based on whether 
proper relation is filled according to the 4th invention. 
[0085] 

According to the 5th invention, based on whether the temperature characteristic with the proper relation 
between a component impedance actual value and chip temperature estimate is followed, the 
abnormalities of an oxygen sensor can be judged with a sufficient precision based on whether the 
temperature characteristic with the proper relation between a chip temperature theoretical value and 
component impedance estimate is followed. 
[0086] 

According to the 6th invention, based on whether a component impedance actual value and component 
impedance estimate are substantially in agreement or a chip temperature theoretical value and chip 
temperature estimate are substantially in agreement, the abnormalities of an oxygen sensor can be judged 
with a sufficient precision. 
[0087] 

According to the 7th invention, when the abnormalities of an oxygen sensor are judged under the situation 
that the heater is not energizing, the abnormality can be specified with the abnormalities of a sensor 
component. 
[0088] 

When the abnormalities of an oxygen sensor are judged under the situation that the heater is energizing 
according to the 8th invention, the condition of a heater can be excepted from the cause of abnormalities 
by stopping energization of a heater. 
[0089] 

When the abnormality judging of an oxygen sensor covers by excepting the condition of a heater from the 
cause of abnormalities according to the 9th invention, it can judge that abnormalities have arisen at the 
heater. 
[0090] 

When correlation of the normal is not accepted between the 1st decision values and the 2nd decision 
values which should change with correlation of normal mutually according to the 10th invention, the 
abnormalities of an oxygen sensor can be judged. According to such decision technique, the abnormalities 
of an oxygen sensor can be judged with a sufficient precision, without being influenced by the 
temperature characteristic of a component impedance. 
[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram for explaining the structure of a system of the gestalt 1 of operation of 
this invention. 

[Drawing^] It is drawing for explaining the relation between the component impedance of an oxygen 
sensor, and a chip temperature. 

[Drawing.3] It is drawing for explaining how the equipment of the gestalt 1 of operation of this invention 
judges the condition of an oxygen sensor based on the relation between the chip temperature estimate Tex 
and the component impedance actual value Rsr. 
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[Drawing 4] It is the flow ch^^f the control routine which the equipment^^^e gestalt 1 of operation of 
this invention performs. 

[ Drawin g 5] It is the flow chart of the routine performed in order that the equipment of the gestalt 1 of 
operation of this invention may presume the chip temperature of an oxygen sensor. 
[Drawing 6] It is the flow chart of the routine performed in order that the equipment of the gestalt 1 of 
operation of this invention may detect degradation of an oxygen sensor. 

[ Drawin g 7] It is the flow chart of the routine performed in order that the equipment of the gestalt 1 of 

operation of this invention may judge middle short-circuit of an oxygen sensor. 

[Description of Notations] 

1 0 Oxygen Sensor 

12 Sensor Component 

14 Heater 

20 ECU(Electronic Control Unit) 

22 Heater Control Section 

24 Component Impedance Detecting Element 

26 Fuel Cut Detecting Element 

28 Chip Temperature Presumption Section 

30 It is Judgment Section above. 

Rs Component impedance 

Rsr Component impedance actual value 

Tex Chip temperature estimate 

Ti Chip temperature theoretical value 

Tga Chip temperature convergence value 

Ts SuppkyJieatdng value 

Tr Heat loss 



[Translation done.] 
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tTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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t°-?>>xmmmR * r = v/ 1 %mnrt-?>o mm-t^ 

■9-1 0<DfiS^^fSr^x5*3S*^, ^t^tlO 
^IHBR s r tSRT-JMIBefiT e x i ©08flWSjE&©i& 
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Wig£ IS] 

[ m*m i i 

T&m± >v<D&ik&mmm.x*>^x . 

Wtm± > Vizi* ft £ ft ZKJjtetoit yf-^y^^IISrlttlL^ in 

w-mmzwi i nmm. t Ltwt * is 1 mmmi&m&m t . 

m m * v <d ® s k # « & -s- x. s * « »» s & ik at * v * <r> m * urn izm z * a l , ^ © 

»Ui«[Sr*2*iJ»fffii:L-CJR»-r5*2!pJ»rtt«i»#ai:, 
2 ] 

* tti {iff £ IS l ¥U ®r flt £ LTftfttS* 1 *«0rttSi##S:i: „ 

mzm 2 mmm. t uxa# 1- 5 n 2 it 

i m * « 3 1 20 

ft £ SI 2 *J »t fiff <t L-CJS»i-5JB2*««ffl[J&##iii:, 
[ 4 ] 

mmi&t vx&w-r sits i wmtiLJ8L&¥& t . 
m t Lx&ft-t 2 nmm&ft¥&t t . 

mmm i mmm t mmm 2 nmm t icm^^xmm± <omm ^mm-t i> mnn^^m 
t . 

Zffiz-ZZ. t Sr«f it«**t^ If © # 1* ffl 3S « . 
I W*« 5 ] 

HfJfEHS*J^#l§:f2. llire»i*JW«iiiirtS»2 #*-*>-*<Dm*'f 
6 ] 

LT^5#^(CBufBg?^-tr^f-romm^^J^i-S^i:^#mi:-r5tf* 3 S2*/c»i4fB«i 

[if 7 ] 

mmmm± > v tt , mjfEf&«!t#tt£^ij--tr vu-** t . stt-t jp a «> <© 

* * & £ * , 50 
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# Jg 5 £fcte6fEtt©i£§il1?^^©&Mfc&ffi$£«o 
IttsftJS 8 ] 

BU IB g ft W * I* tt', B&IEfc-^^iitt$ttTi/^^aTT*mJlE^*ir^-^om^/il s *iJ^ 
$ *b it m & It » ^Wii««r^Ji:-r5iim»it^©^{i^5r<b^#m<!:-r5ff*^7|5«c 

im *m 9 1 

[ 1 0 ] 

WKIB2JpJ»f«03E^*S:tjlttli-S*23C^*«ttl#a4:S:«*., 

^m-fe^-^ro^^^w^-rs^ t zftmk-rzm^m 1 75^9 © *x *» 1 mmm^mm^ 
it mm mm. 

[0001] 

1 mm © jr -r z&m # nn 

•t & m -t > <n & <t & m in -r z 0 *. x- mm it & mm w\cM-r z . 
[0002] 

* . iitf!|l 2 0 0 0 - 1 9 3 6 3 5 ^i«l:liJtl5i 9t> ^SUfir^-^©^^ 

a*oSftK33^T, * * -fe i' tt , rt£$$§M©#»iIS&t£lfl«£tL3„ rwir^-^tt, 
ir^-^^^-^*P^-r-5fcfe©k-^^^LTio'9, I « ©ffiffi S* T T' 14 , # M # * <£ 
5 AP !IS i , fc - <$M:: ± 5 *P ignc J; 9 7 0 0*CS§E<73jaStc:«y»S*t5. 
[ 0 0 0 3 ] 

*3t, _k is t£ * © -> * ^ a ic & <^ -t , ±>vm^<vm*'<>t°-y^*iii%.&¥f&* : £i' 

^tt^rfijffl LT, ii^©ffiffl^«TT-*T--Y v f — V ^ jE ^ fit Sr * 5 K S -5 
^t, ir if © H?t i§t ^ . fc-*©#fb*^tt«i»fcif«rtfttti-*-3. 
[ 0 0 0 4 ] 

[ ^ffXfifc l ] 

#i 2 0 0 0 - 1 93 6 3 5 $8 
[ 0 0 0 5 ] 

i » w a* » » l j: o k-r zmm) 

±j$l/c ftmmm&tem £ tiit&. m^mm^m® i^tci® &x , &m±> 

■9-&m&it£ftfct><n knwi-t?><> ^lt> * (ovtnx'te. 8*t>tiS7 o otgsc 

7JP !t& c? ti T v N <5 t w M « © T »t , St ^ >f >-f-^y^tS^< RftWfeiflnt>1fiZ>. 
[ 0 0 0 6 ] 

1^1445?), ->^f Ai5£^^j ) ctt> > fi, m tt ft , rt^ailtf s #?»£ftT75>ibEfr£#j 
Kl A* S ifl L « It , * * > * © ffl ft # 7 0 0 °C # ifi a> 6> fl- *i fc ® ft £ 5 r. £ fe 5 „ 
r © « -a- , m^-f^t"— ^V^te, -tr^iMfc^roffift^tt©*:*, ■ir^if^^-^5 7 0 0 c C 
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J; fr , r <d i. b ft m & K , m it yfroSf^l^lS ^nt Lf; ; H5fe5 0 

[ 0 0 0 7 ] 

fr&wa. ±.ii*> x $ & mm& mtk-t &it*>£- ft a frit** 4 > t° - y ^ * <du 

&&®n£&®£frzztft< s m%±>?<Dmmi:niztii&&<&mi-z=.£<D-ezz'£ 

[ 0 0 0 8 ] 

[WS^fi?*-t-5fcfeW#S] 

wtm* & z tizm.ti icmmi- & ^ ^ v - r > x&mm&wm I, . io 

w m m & m 2 mm m t x & n -tzm 2 mm m. 
<t , 

[ 0 0 0 9 ] 

* *: , & 2 <d%>w\* , m*^>t°-y^x&ffi.m&&&^'tmm-t>y-v> i £ik&ftmw.x 

& o T „ 

M £ Jg 2 ¥U Bfr fit i LTSt#-T5^2*iJ»f«t5J##^i:, 

wtem 1 *u k it t tuiE^ 2 *u»fM i ts^^tiit v -9- <o m% zmiz-t z mnmfe^m 

x. 5 r t tt5. 
[0010] 

fe o T . 

mm* zfrznti icmmi- zm*> t>m*m.mv(i&m%&tii ^ , * © jmut & as 1 30 

mm± <DUBt^m & % x. zm&fr t>m* 4 > f - y ^ * mis. m. & % m l , ^©iiti 

fit £ f§ 2 ¥U »r fit i L-CIS»-*-5«2WWfffl[«i#*gk4:^ 

IWrlElBl*iJW«[i:WIB*2*JW«t^a<5VNTift**^*©a»Sr*Jifei-5JI« J l i "J«*a 

t . 

[001 1 ] 

o T , 

mm± >-v\z&& z fr z> n jj ic mm-t z m *> m * m.m%s m & & ft ^ . * & * m m & m 1 40 

mm± is^n^micm®*^ ^z&mfrtbm + m.mfemzwftv. z <ow.ftm* m 2 mm 

m&m 1 mmm trnnn 2 nmm t \zm^^x&m* c>m% *nfe^ z mmmfe^m 
t , 

[0012] 

* fc x g50Mtt, ^l*^i«:^3<D5l^^*3V^-C, HtJ IE A # *J /£ * gfc tt , i!u IE H 1 ¥U 

&izm ^ x ^ft^m&\zmmmm± <v zmfeir z ^ t & ¥fW(. t -r z> * 50 
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[0013] 

* ft . M 6 <D |g m tt , #2SfcHt$&4©»0n::*5^t\ flft IE A « *| £ # S f4 , lift IE US 1 *J 

If ?:«St5:^^itt5„ 

[0014] 

t — * <t £ , 

10 

lHrfeSffrWS^afi, Met— *<offl«l*ffi«:lfcfc^5fc— *ii«:|*tt*$n#Ji*i:. Aft IE 

[0015] 

m 8 co^gBjtt . as7<o5s^tc*iv^T, BftiEms*j^^©f4, wiEt-^iSismstb 

[0016] 

If? 9 W |g f4 , 8 <£> 3§ ^ tc *5 V> T , MlEftfir*(lj£*&tt, mJlEilftffih^jgClJ: 
9 lift IE fc — 4"^a>9«tfflcjk3*LfcttK:, iteiit yt©*g|ISij;iofci^(;, tu 20 
IBfc-*©J*»&*J£rafc-*»firW£#Ji!!&#;t5r£&4$*i:-r3. 
[0017] 

* » HI 1 0 <D & m fi , *1 JiS*90»BK*^T. 

lWIEJIS2JM»f|to*flsa*r*Ui-*-5J|S2*fl:**ai*a!fc«r«*., 

MIE^l*JWffiw^^atHftfEM2*iJWffio^^fii:^iE^Wta^^^$^^#^^mIIE 
[0018] 

imm(omm<Dmm] 30 

[0019] 

si in <d m m 1 . 

5 f£ , *HIf Icv^fAiiiityfi o?;iiT^5 5 ^m-fe^-^-iott. *it 

[ 0 0 2 0 ] 40 

6 ^ -fe > U- 1 0 f4 , -fe V 1r Si 1 2, fci^tyfif 1 2^JlllRt5fc*Ot-^ 1 4 

* K , ?fiS^^C-C^^-l'^t 0 -^'^^Rs^ig{bSi±-5«F'l±5r^L-C^2)o H 1 * 

i i? IMH ^- 1 2 «: , 11*1^1 6Hyf-^yXfi|^l 8if«iWI:*t 

r t ifi T* ft 5 „ 
[ 0 0 2 1 ] 

K^"fe^tl Oli v ECU (Electronic Control U n i t ) 2 0 
g&M £ ftT V> S„ ECU2 Ott, CPU, ROM, RAM, & £ Xf M T m t* X* ffi & £ 

tlf:*iffl3yt- 3 -?f&5. *niltmi6l£tS^X . ECU 2 OOrt^-Ctt, — K £ 
x7*iJ;0!y7 h!>x7IU5, t-*fH»fflJ2 2, $jk * 4 >■ ¥ - ¥ X. fe\tiW> 2 4 , 7 50 
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3.-31^^ y h & m *p 2 6 , ^- a it £ » 2 8 , *s ± s * *« je ^3 o isia^ntv^ 



*»aEK/SlSfcjB**Sr38^rs. r^>fcJ6, t-^H»^2 2 f4 , Ift sfc-fc v -fr l 0 <£> # 
[ 0 0 2 3 ] 

^^-Y>-t ,, -^VX^ttSgi52 4 f4 , ir >- iMif ^ 1 2C|^^^t-^y^R s ' £ & £H 1" 5 10 

mm* si si -r s . ijftfrwttt, x -y >- e - ^ > ^ & mn 2 4 « , tyt^^ 1 2 t 
*f Ltia^s^^«i^L, z omjj zmfr bm*^ > e - ^ y * r s £ #r a -r 

5 g|5 # T- ifo 5 „ 2 f4 , ®«^^CO-feVf--C-*)?>fc:i«), i? >- IMS! ^ 1 2|:»L 

Tt^^ft^^jxt^sKii («BE*sppjp*nrv^5Wtt) » * > -9- m * 1 2 a» e> -t v * 

t°-^>^.R s Srfctti-f-^tBrJfc©*^ 5>-^(CPIo-C-fe^-^^^l 2 I^LtiASrft 
if&t5, ^ lt> -?-0^(C-1rv-^mT-l 2(^>i^SS(cf^ffl-r?,R]jD«HVt, -fe > fg ^- 1 
2S:flE*tS8IEiS«flEit«IBKjftSc"f5IM« (V = Rs • I) l;f ot, * ^f - v fcT — ^ 
yXRs?;|ffit5. KT, fft^^^fc°-^>;*&a3a$24{c49^ai$;frSj^-l'>'fc° 

- ^ ^ * r s £ , o^?) x 2 \- m & z ti z> m jj mm m ic m <5 ^ x z n z> 20 

[ 0 0 2 4 ] 

rt fll SB lc is ^ x fi . $k m IhJ m a* ^ < , o , T^-feyu^yywdJHIScSttTV^SJ:^* 

» , *RJ|Bf(0»tjW*fltJh-*-<5fc«)73.-3i^*y h a« £ f? S *t * . h & 

fcH 35 2 6 f4 , ^^aMfC*3VNT±|EC07^-ai/U* 5, hd*Htf*iXfc»-&»C > ^ <75 31 ft £ 
«Wi-5ai1!6SrHE5l-*-5. 7a-^/u*yHjltHS|J2 6©ttffl«g*(4» *^?a*i^g|52 8 
K « $ *x 5 „ 
[ 0 0 2 5 ] 

*-7-?a*i^a52 8lvl{4, UE L il <9 , 7»— ■=:A'#3'MftttiS»2 6a»e>» 

yh^^fT^BB-f-SttfWi^llttSttai:*^, fc - * ©J #P g|5 2 2 <b t4 , t-^uoi 30 
1 • *I«l-ffit5ifaiiSft*$tl5. * , 9R ^ -fi tt 2 8 (d 14 . ^T7a^-^3 

2, y t 3 4 , B*ft?fi-tryf-3 6, J3 i tf^^ff t y t 3 8#ii^JiXtV^5„ Hf 

J f-»«t)£filB2 8»Ctt, -ttte>©-t^*i»e>, SAS^lG a „ * S P D , K^igTa, 
33 J: 15 * ft BE P a KH-*-aW*a J *tfc£*tT^S. * *t S g|3 2 8 lC»ft^n?.±lE© 
It $K f4 , fpJtvb^^-feV^l 0 (-feVlf^^l 2) <D U m & W * 5- z. Z> til mx 2b Z> , 4 
D A # fc: f4 , iityf l o (t yfi^ l 2) K*t-rsffc*&*&*Ts» * v> tt a * -fc 
y 1 0 (tyfSf 1 2) «>e>OftitifttT r fc*f Sr^*.5£S#«0*«tifc5. 
3&^ffl8i5£gB2 8f4, *;h,£>©ti!r«K:£<5^-Cs -fc>'ir*- : f-12©ia*«:«6j£-j-5«tB«: 
KT> *T-a«l«a52 8 »cJ:!J*«$ix*-fe^-9-* : ?-l2©a«, o * •? % -fe 
v If- * ^ l 2©ffl£KIB»*^;fc5£B*«©««fc*^^Tjia<*ft5**-fi& r * ^j- 40 

?£ £ <t T e x J £ # "T „ 
[ 0 0 2 6 ] 

M « n m n 3 0(4, if-i , yt'-/y^^tBai2 4iciotiai$tifci ; F^yf-^y 

* 51 * fit R s r t » * ?fi #£ £ g|5 2 8 Ciotit^tlfc^^fil^lT e x i 



HI 2 f4 , tyfi^ i 2©f^iaSii^'f yf-^y^R s troffi^^ 0*9, i? v i>- 
SSf i 2©5df /f ye-^y^R siS/ftaS^tt^'Tt. B 2 (c*t i 5 -tr v St 
^I2f4. IffiSwlll^U, *^--fve-^^^RsS:*t«:BB8fcftU:<ST*** 



[ 0 0 2 2 ] 



[ 0 0 2 7 ] 



50 
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[ 0 0 2 8 ] 

tt, |g|2{c^-r«t5/«CffiBa^S«)e>tt-5fi-fCfc5. © fc » , S *J £ SB 3 o 14 , * 
f^yf-^y^iltR s r isH^-?&#t5£{i!Te x toraic:, i 2 |c*t i 5 ^jES^ 

5 o 

[ 0 0 2 9 ] 

I3li, i^-l&iSlT e x i*f ^e-yy^SJilR s r t <D SB # |C *t L T , *H 10 

fig <r> m. m a* tta <5i & s *j w £ t -r * i& m -r z tc * <o m -e *> 5 » 

H 3 £ *3 jditRlvtT 1 jJ ttfT 2 tt, Ztl*:tlWtm± >V 1 OcD^/jmSSMSK 

<£> T PS ft *J i ± PS fit T *> 3 o J: 9 * {* W C 14 » £ * T 1 14 , Kit 1 O^ffitttti 
X' & h ^5 4: W j£ -T 6 It £> CO T PS 2B. A ( #J x. 14 3 5 0 °C ) t? fe 5 „ * , fitT 2 li> 
ii&cott/BgtStTT-i&i-fc^lJ-i 0^SJit1-Swiro*>5±PS<om^ ( #J ;L (4 9 o o^C) 
T* fe -5 „ 
[ 0 0 3 0 ] 

* fc , 0 3 |CfcV>T, M®Ht7jk-fR l f± , g£^irV1fl0riSffitt:|Kf®-e K 14 ( & 

ST l «±Tfc5i^lctt) , ± >V-m* 1 2l;»rll^4i:T^/iV^IS!5 4f 5r tcoft 
^SRIOTR. t) > -feVI^-^^-l 2iS£STlf*t'<tlf -rvi^-^y^R s 20 

1£ *fr L T + # # ft m. ( « *. fi 1 5 k Q ) T? 2b 5 „ * fc, «tt(T*tR 214, 8lty 
tl 0 ^l^rottfflSStTtfflV^iit^i i: tfttf (fi« T 2 filTt?* 5 4: tfttf) . 

2#!filT 2T^t'<#*f ^ yf - ^y^R s t»LT + »C/J^4i[ (M k. 
li 5 Q) T'fcS, 
[ 0 0 3 1 ] 

ii&LfcRJfcroT-Ctt, Ht^?fi«if/£fiiTe x ^ T 1 J; t) S ^ let M f ii 1 ^ ^ k'- 
^y^t^f R s r *sr i i O^J^f ^icii ( « « A i ▼ ) , t yti^ 1 2 ciiis 
4Ct^5iW»rt5:H:t^§„ * it s *^»aF«t;£f£TexasT2J:9<6vW;:fcBB 

fcfcfl^-f Vf-^V^IlfiRs r # R 2 J; 0 /h S 1^ » 1C f4 ( $1 i£ A 2 T ) , -fe> 30 

V* t\ ECU20I4, m*M.&mfem.T e x b > yy^gHfiR s r ifflifi^ 

-a-^-tir^Sffi^AlTlCjRi-^«-^{C{4. -feyfJlf^ 1 2K»»aS4fCV^i!fa»rL, * 

[0 0 3 2 ] 

@3^|C^-§-A 1 TSr#LT5«-MttlSlf4, ififiiif^ >- fc° — ^ V ^ R s # Jfc jj* -f 
^tflll#tS-*Ut^5„ SltXtl 0«ijEtt'i)5S^, l^fiiSfTe x^t 
•/fl«fcJR L T V* S PS 0 (TKTe x<T2*s^if5PS0) , -tcDjt^fitTexilfi^ 
-f^tf-y^^SiSUffiR s r t<73m^--^^-y:(4, it 1$ A 1 T CO i£ Rl & g 1" 5 14 T "C fc -5 40 
. ift5i, Tl<Tex<T2iit4f5t!STt\ 1^ fiiS f T e x i *f ^ > 
f-^y^aifR s r i^ffl^^fc*^, SUA l < *iLfcffitK:#4t 

K 5R -fe >- l 0 ^ 1 1 f ^ t « |» t 5 r t ^ -c- # 5 „ 
[ 0 0 3 3 ] 

03«t»t«F-f-A4T*fcW:A5TS:f*L-CS%-t-ittlSlf4, * *t , *f fit^lTe x t 
S^^yf-^yx^ilR s r fc # , Ki8SAiY;$>b*t<^l«£L-C^5>i:¥iJ»T-f-<# 

»if^»i^tfe5„ z.<Dtz£>. *mmmmiz.*5\,*x s ecu2 oii, af^jaaeitjefflET 

exir^^F-f^-f-^^^^^fitRs r i: ©ll^^bt^, B3te*-f«#A6Y*;/ttt 
A 7 T 1c Jg -T 5 m & lz 14 , ± > -9- m * 1 2 te ^ £ C T 5 i: ¥U »t 1" -5 o 
[ 0 0 3 4 ] 50 
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mm± W i o t^mm-v t> * *f li^iT e * t m*^ ~ - y v * 3?, me r s 
r t <r> m ft , «m]Ea©fflflc«tt»cflijofctiBBas»«>e>ir*'<#-c*s. o * 9 , mm 

5 „ ^ <Z> fc ft , i^-iattlT e x fii^-f Vt-^y^SHiR s r toa^^fc* 
*SftJflT*SflS«KJRb-CV5*»lcBBi39*< (ti»A 4 T i A 5 TCfttHfcf «A 8 ▼ 

S.*ffiR s r«gftAR s r i: <£> R) £ IE & <D ffi Bfl # 18 «> t> *b ft V* # ^ »4 > »SHt^tl 0 

CSt*s4Ct^5i«»rt5r i^Tti. t ; f , # H ;M l§ tc *i v ■> r , ECU20 

tt , r © 4 9 ft 91 * as & *o $ n fc 4§ »4 , tyfif i2t, m f > t° - y > * T* <£> 5/ 10 

a - h (HT, r * n v 3 - h j £ *fc *- ) a* £ c It h <o t W Wf 1" -5 . 

[ 0 0 3 5 ] 

U T . 04J5I0 7 ^#iLt. E C U 2 0 . ±2 I fe*#«lS?l: t o T »*t y t 

H4lt, ECU20# ( ir^1f*^12»lftjgi:fc±l/C/3-K£^ffl^5fcfe{£|lfT-rS 

@ 4 ^ i" A- - f- V -C* f4 , % -f , Slltyfl 0©*?SlgilTe x^Iffl^}V5 ( * 
T- S/ 7° 1 0 0 ) o 

[ 0 0 3 6 ] 20 

0 5 tt , ± IE * ^ y 7* l oofci3^T£fT£;h.S*^ffl«:£4&«©rt»«:lft9ii-5fci{>0> 
y V — T — h X' &> Z> o E C U 2 0 {4 , ± IE X T y 7° 1 0 0 & H *T £ 5 S , i 5 |C ^ 

[ 0 0 3 7 ] 

@5i;/Tt^-f yftt, & s ecu 2 o i:gi$Jit^5#lt i "5 > ®A£«l 30 

fi G a , tiS'PD, RftflT » 8it;*»ff P a # * HI S il 5 ( * y 7* 1 1 0 ) . 
[ 0 0 3 8 ] 

IS ff # * , iS X Tf t - 9 1 4 tf> i§ « « tfi.lC H-*-3«#a*tttti£*t5 ( * 7 1 y 7" 1 1 2) „ 
[ 0 0 3 9 ] 

#C V t? > © A £ * 4 G a , 71-1^*5- KOSffti^ fciO'b— ^oiam-^ait^ 
«HC S -3 ^ T , a«W^at-WJSi-53g^?fiHRmflftTga*S3g[ttj$ix-5 ( * 7" y 7* 1 1 4 

) o 

i^finxf it g a ii, m%.tfx<Dffi.mi$£Tfmmiz*.%t£mw*&H?> 0 % <di& 

JlC T g a fi , t — *14fcJ:3;!jnil&asfT*?*LTV*3a»5aMCfc:fc#<IB#£n5. 40 
#*©«*f41RfliJ£LT®A£**Gal:^*-e*;5. * % # ^ # * © ® £ f4 % 7a- 

AS « TM4 , ±fE<©*a<«Affi«*Ga. 7a — x^* y hOSffiRi, :}3 4 U< t - * co 
ii« • * a ft « »C * <5'l^ T * ^ ffl HR Jfe ME T g a ^'IffltS : i ECU 2 0 

(4, ^tlf> 3o©Iit©«#T\ i!?T-?&l&ift{fiTga££&fc^y7' , £rfEfficL-C^-5„ 
*^fyyi 1 4ttt, A # ft t£ {4 , ±E 3 owSi^, * y ^"l: S T tift 5 : t t 

4 •JJfc^iaifcJtSiaT g a tf*H1^5. 
[ 0 0 4 0 ] 

HI 5 K * "f A - ^ >" T* (4 . ft K , *ftffiP a CS'-J^T. *^£EffijE^$CKpdS*ffl$*l 

5 (^f77"l 16), 50 
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IT g a i:»JlK»LT«HlfctLTV^5. tLT, ^ © ffl H H « tt , S«««<CifO« 

. * ffl UK 3fe HE T g a fC«»-t-^#fflt Ut*W**l,5*»-eJb5. 
[ 0 0 4 1 ] 

*MJE«:E#i&K p tfs.gfctj $ fti £ , £iTfc*"r*llta:JcffioT» -fe v -J- * -T- l 2 

Ts=TsO+[ {(Tga - Kp-TexO) /Kb) -TsO]/Ka ... ( 

1 ) 10 

±12 (1) 5£ «f , TsOfcit/TexOlt -tft^ftlltrl§l©&3f->f*/WI#K:»aj$;h,fc. 

ttl&iiT s fciU^^^fii^lT e xt*fe5 (i!E^f y^l 0 8#f,) . * 7t , ±15 
(1) l£ , KbfeiffKatt, {BTflfcfcSLSafe-efc*. ±15 (1) it O ;& S 4> . ( T 

ga -Kp-TexO) tt , ^IiIO^iS-^-('^yH-*5V^T-fe^^m^-12fC^*&$^-5fi 

ISrlftLTI/^, ^ Lt, ^©f iKbt'iofc [ { (Tga -Kp-TexO) / K 

b } «t , -t * it? ft * l it X- fe 3 o h K , -t » ft * u ft e> is m & m * t s o & ** c 

fit [ { (Tga - Kp-TexO) /Kb) — T s O ] tt , fu @ W & S IfiMc *5 

Zi&fem&T s Ot, ^EI©ft!.a^W , ^^l*K3im*iX*:«cl&iR*©ft* L ft £ © S S: It 
fttT^i. ±IS (1) ^icititf^ t»ft^li©i4Il:K a f/if Lfel^, IB #t 

i&MT s oics^^-frs < am a. a ) itici!), st-^ ^^^t^infti&iiT s ^ 20 

IS £ti £ -5 o 
[ 0 0 4 2 ] 

HLfeXf yT'l 18c75^a^j;^(i, |tr@©tolt'l'^^Bft*5lt5^^f5iTsO 
Hfc^itSwiJCJ;^ -fe >- D- m =f- 1 2tjtf5ttl&|iT s JrilS < I (U f 5 r t# t* 
[ 0 0 4 3 ] 

13 5 »w i" ^ — ^ ft , #C (£ , *1S PDC ±5ftWl#tK s p d^f tm$ii5 
"r y y 1 2 0) o 

*B*Silfif LT^5i^«, l&aHr^lJ-lOtt, ^tTJHiCj;i3^iP$tL5o ± 15 O tt 30 
fiSRK s p d tt , feftmiz £ ZtfsMic £ <0 &tm-t 1 0^f>felt^}i5lSii:Mt5# 
StJi^ ^»{ttf2#5£S PD riS ft S„ E C U 2 0 fi s *IS PDiStW 

IS^SKspdtroSI^Sr^fcfcvy/SrlEiLTV^. ^ 1 2 0 t*li, -t © -v 

•7^l^oT»»f!!«tK s p d # * tti 3 *L 5 „ 
[ 0 0 4 4 ] 

JfcJW*HiR»:KspdJi*jrtti$;h,.5i:, & K , £lTi;*t«»ai:ftoT, ^Styf l 0 
*»e>©»cit**Tr*s|im**u5 ( X X y ^ 1 2 2 ) . 
Tr=Kspd-(Tex-Ta) •••(2) 

Wtm± 1 O^bWlicltilT r II, tlS PDCi, *f I«S*T e x iKftIT 

a t wilc^ct < »f SrSltS, ±15 (2) St K: J: *i H\ -tft&ZoroHT-S:^*-*-*- 40 
<t tc ± 19 . g£ Hi -)r ^ 1r 1 0^?,O|!lt!RiT r S < f fflt 5 C 5. 

[ 0 0 4 5 ] 

&L ± Lf;-i(DfcIlc i !1 % ^BWtea-^^^^fc^o-CKSlf-fe^l^l 0 tfc #S £ H 
5 tfc*&fSft*T s i , Sft*-fc I'lf 1 0d»e>*fe*r*tb5»ci+J»*Tr*J|[HJi-Sr.i:*ST?#5 
„ ECU2 0I1, ^ilf)©iiT s , T r £ , IB fijtHf T e x O i Sr ftSCft At 

$ r * «fc 9 , Au^jjigt^^/Hii^-it^i^iajt^fiTex^IttltS ( * X s» ^ 
1 2 4 ) o 

Tex=TexO+(Ts-Tr) •••(3) 
[ 0 0 4 6 ] 
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■tffck (10) JP 2 % 

i- £«isiT e x as g m £ ft -5 ^7 



± IE ^ f y ^ 1 0 0 4s ^ -CSf ^I«l!lf T e x a* » f±j £ ft 5 ST H 4 IC^-f-yU-^>- 
T*»i, jfc tH , V f-^y^tHf R s r ^SHi$tl5 30) 0 

l^^y^-^y^SItR s rtt, K*-fe^*iofc«t#&Sft5«*K:l8it-f5lttKiS 
<5i^-c»ttl£ft3. Attfttcfi, if^yf-yy^gHfR s r 4:ItBt5I^, EC 

U2 oii, ft-rMm-z^-y-ioizttisxmfecDmmvzftiiiQ-rzo e c u 2 o « , -^ro^ 
iz± y-y-m? i 2 &m.m-f z> mm. i & & & l . *-fts>0>Ppao*ffivs3j:o<ieii«aE i tc s 

[ 0 0 4 7 ] 

la 4 »c s% -r - ^ y-e »4 % & m . if^y^-^y^asiR s r nifusiR 1 ( 

M X. M 1 5 k Q ) i 9 /h $ V a> S a> as W S'J * ft 5 ( * x y 7° 1 3 2 ) „ 10 
•?:<£> ^ , R s r < R 1 # 3i L & ^ i £ ft fc # , o $ 9 , sUf^Vf-^^*^ 

* ft r s r as »f is w ^ m r i w Jt -e #> 5 i: *ij m s ft » # « , ifiaitt Te x^gt 

fl^filT 1 3 5 Ot) «fc ?> i« V* 5 # *J SU £ ft <5 ( * X y ^ 1 3 4 ) „ 

[ 0 0 4 8 ] 

m^-m.m^mT e x as e *y m m. m t i £ 9 n < * v> t *u su £ ft fc » « , 1* j** v if 1 
oas 5 |5^gtt<t$tt-cv^j5cv^fc«>fc*-7-'i'^tr-y>xR s as & « £ m r UiitV^ 

5^ffittiSfe5t«Brf#5„ Sltyfi orofifl^isftgjft, fit £ , 

ig^a^c^IelcD&Sif-i' ^^is^7$tt5. 
[ 0 0 4 9 ] 

— 3Sr , lE^fy/l 3 4(C*3VNT, * f f£ #t 5t fit T e xiSStt*|)gfflftT 1 <t 0 20 

W S'J $ ft it. m & (t % gityf 1 0^, 7£14te£ftTV>5KfcMfc£>f*SK:*#&Si?^' 
-fyf-^y^R siSr*LT^5ifl»f t5, r<75|§-£-, ECU20li, tyfff 1 
2©«iR«:W«LT^lHl©to«1f><*,'i'&*T£li , 5 (/f 7/1 36) . 
[ 0 0 5 0 ] 

_h is * ^ y ^ 1 3 2 fc *3 ^ -c , if^ye-^y^siiR s r as »f IS w £ ffi R 1 <fc t> * 

J: *> * # A» 5 # *U »J £ ft -5 (^77/138) o 

<D&m. Rs r >R2#«4UftV^i«8JJJlfc»^, oS9, IfOlf-^yxS 

* fit R s r # ~> 3 - h *J £ fit R 1 U T T fc 5 £ *| S"J $ ft » ft , 9tf S flg & fit T e x a* 

» ffl ± ps m. m r 2 ( m tf 9 0 0 <c ) ± t> © v> a> 5 a» as gij $ ^ 5 „ 30 

[ 0 0 5 1 ] 

m a it s ft t e x as ^ ffl ji rb sa ^ t 2 «t tuft < ^ v> i: w sij $ ft ^ » -g- « , m -t v f- 1 

0 as # ffl ft j@ XL T X fl. t 4 o T ^ 5 fc ft (' m ={■ <4 > t" - ¥ V ^> R s # -> a - h *J ^ fit 
R2«T^C'^STL-CV^6•5I|g^4asfc5i*^J»fT*#5o r » -g- , ®?m-lrvir-l0©*t^¥ij 

^as^g^ft. u , z 1 4 4 & &<D%imfrmn £tiz> 0 

[ 0 0 5 2 ] 

— * , ±12^7 4 0 (Cfc^T, if iSlSitT e x ffl±Si&gT 2 J; Di^t 
W S'J * ft it -g , m m ± s * 1 0 w 9R f v t° - ¥ s * R s as , ^ a /h S /j: fit $r ^ L 

ECU20tt, tyflf 1 h & W V X 

@©»It^^y^^7^t5 (^7 7^14 2), 40 
[ 0 0 5 3 ] 

iE^T^T"! 3 8l;fcV^TR s r > R 2 as sit 5 ir S'J $ ft fc S & . iiit/JiflE^^ 

-yT'MO CfcV^TT e x < T 2 #^4t 5 t 1191 ^tlfci^, ECU2 0tt, 

•v- 1 o as m « iii *> 5 t n m -t z> « ^-u, :os^, ECU20B, ntyti o 
^ta^f-g^v^T^ 'jkzao&mttyj — \?;< * ? w&&mn-r z (^f ^144) „ 

[ 0 0 5 4 ] 

Sfr x W^ECU2 0tt, ®?^-fe>-^10(O^Mb5r^tH-r2)fc*cD^Mb^(±J^ 

3 (i 6 5r#I LTf i) . *3<fcV, SftiH-fe^f-loro^lW^g-hfrttmt-S*:*©^ 

^ X y ^ 1 4 6 ) o 50 



# 
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177179 A 2004. 6. 24 



[ 0 0 5 5 ] 



06 ECU2 0*, ±m * *y 7 1 4 6 \C&\,^X mftir Z> '£ 7 v — ^ \ 

— h t. 

i 6 ^T'li, $fc -f x HI V t° - y V * 9111 m R s r (Ci'3V»T, iS. S 

ilT i rt* S tti £ ft 5 0 ( * y- y -7 1 50) . 

K ifi L fc J: 5 K » titytio©i^l£iif-Yyf-^y^Rsi:©Pli:ii, m 2 K: 
^ lh J: ? ft US #> (?£&#te) iJ*4Ltv>5. E CU 2 0 li, t©S«CJt(S:t5^ yT' 
SrE«Lt*J9 , *xf y^l 5 Ot'tt, ^ «D -v y 7° \Z. M o X . f f ^ Vf-^V^SS 

ffi r s r k m j& -r s m -r- s {a t i *s»m$^5. 

[ 0 0 5 6 ] 10 

&td, ifiBiffTexiififiiSiiTi i©n Te x-t i | ^ , mmn^MT 

3 («ilf 1 0 Ot) J: 9 * # 5 j&» # ¥U 9J £ *t 3 (^f y ^ 1 5 2) 0 

* a it £ « T e xtt, » * -fc -fr 1 0©Sf ic^f 5r#i5l5-Slt L T ^ tti £ ft fc 

* ^ ja t *> a . — i?innffiT i it, $f-f yf-^y^aniRs rcjssts 
a^ftfcsit^a-^fcs,, r ft tb tt , mm±>vio&sEm.<Dum¥f®i$:^i-m'&izte--wt 

t^§«liT*fc5. f oT> M^WS|Tex-Ti | i« /h £ ^ i§ 14 , St m ir >- * 1 
0^jEi©it#tt5:iLt^5 tflit^r t^t^^ - * » ^<£>g|Tex-Ti | 

a* * # » -e- « , » * -t ^ * i o & &&&&& \i*%:\t* t mm-r & z. t $ 

-5 o 20 
ft, * * T" y 7" 1 5 2 © 3 (4 , JJJWKtt, *^F-?a«*t^{itText^^-l , >'t' , -y>' 

* 9!. |H ftt R s r ±SB3i:^t«*A6T*fcBA7Tl:lLt^5 



EI 6 \£ 7jk -T A* — f - "y X t$ , _k IE X ^ y ;/ 1 5 2^i^oV^T, I Te x — T i | > T 3 l& & 
L ft ¥U BU $ ft fc » tt , »*tyf 1 0*SEtt?J>5 tflSf^^, « ft , j$ >5> m 
6 K/TtA'-9 : >'as*7Sft5, iTex-Ti \ > T 3 & fit & + 5 b W &\ £ tl *l 

m-ttt. mm * i o \z & it & & t x z t mm z ti z (xfy/i 5 4) „ 



1 2liiEf f&5^t-^ 1 4 tSf ^4CT^5i^lct,*ilt5o 0*19, 

m iC *5 1/^ T , f71*^«T e x WiiStlJ, i^iiT s ( Jlgc f:: f4 SI 7- © 5ft fit 

Tga) #fc — *i4<0iI««#ffl«!RfBfcJ£tTKSiJ£ft-Ci^-5 (IS^f l 4 

£ t> CD i: LTSfT-ffilfcjSfiT g a ^ fct) £ ft 5 i , * a * £ ffi T e x ^ # ft IS H & M 

& b , iEX7 7 7'l 5 2O*#*s^4f5;i;i!&5 0 -5: r t? , ECU2 0 

ft , ifE^fyT*! 5 2 ©«Bf IU 9 t V t 1 0 ©^ft^Sft ttlfci^, ft . * 

<D £it & * > * * 7- 1 2 <D£tt.X**> Z<Di>*. go tMi t - ^ 1 4W^^T?*)50 

[ 0 0 5 9 ] 40 

A # #J K fi , ECU2 011, ±!E*X-;/:/15 4C9&! ; 3gl-#;^-C-, ifef , k — * 1 4 # # 
ii « « ffi T* & 5 5 S: n 8'J i" 5 ( * X y 7° 1 5 6 ) 

* CD ^ * , t - * i 4 a* # a m ^ ifi -c *> a t « su $ ft m « * ifi«ig«T e x 
ffii^tT i <d m m m a # t — ^ 1 4 © # <k -e « ft t *u w -? # 5 . r. » ^ , ecu 

2 0tt, if tytl OC^jtrtf iSrtyfi^ 1 2©I®^SLT ( * x y 7° 1 5 8 



— * , ±IE^f 7 1 5 6 l^fc^t, t — ^ 1 4 # ^amtpT- ft ^£*IJSiJ£ftfc 
t-^14«S3tSiJ^{c#ii««ffi,!:$ft5 (7fy/160) „ 

t - * 1 4£3£f|!lJl$lv:Mm:t£?l£:-r5i:. t - ^ 1 405&Mb£, ^^-fitt^ffiTe x t 50 



[ 0 0 5 7 ] 



[ 0 0 5 8 ] 



30 



[ 0 0 6 0 ] 
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m -T- lai^tT i (Dmmmm^ h fMr r t a* -e t 5 „ e c u 2 o *4 , isa^f ^1 6 0 

TexiTi©il Tex-Ti |a*** ! WJ£ffiT3.fc9*:#i^a»5a»«:iW»-*-a ( ^ 
5/ 7° 1 6 2 ) 0 
[ 0 0 6 1 ] 

±E^f S'T'l 6 2W&IICJ:!3 > If tf| T e x - T i | > T 3 ifi fifc £ f 5 £ *J S'J * tt fc 

T e x £ T i fcaSffefBLTI^SJSlBttfc-* 1 4 © g It TM4 & <^ £ ¥0 »r T* # 5 0 
rcO^-g-, E C U 2 0 te , Kft^t 1 OC^ftCl^^tytSf 1 20^«iHJt^ 
<±fE^.-7 i s/7 0 l 5 8 05&3£HfTLT4-0<9&3*^*^£i!&T£-£6o 

[ 0 0 6 2 ] 10 

rtlCSLT, ±E^T 6 2 ©MIC i "3 , iTex-Ti | > T 3 fig £ L * I, •> 

t *u a>j $ *b fc * -e- a , t - * i 4^^^j^ ( c^ii«^flgi ^nfc^g*, m 7- ft t e 

xfcSK-^maKtfTiiwHWjjJjEaroBBfliKdWLfciWWeSS. ecu 
2 0 te , *«-fe^t 1 0O«ftrt«S:t-? 1 4 0ft«i#tLt (^.^->7 P 16 4) . 
^- HI © ft S t ^ ^^4rl*7**S. 
[ 0 0 6 3 ] 

12 7 te , ECU2 Oi!, ±!B^f 4 6i;fe^Tifft5tf^>3- h^fflil07 

a — ^- -v — hSr^-fo 

s r »^)»I^IEliStl5 (^f^yi 7 0) o 20 
*^fy/l 70ftt, AflcWCfi, */^— ^V^lDfeT^ff^Jxfc^F^. ( A ) © 5R 
f Si«lT e xfeitftf ^yf-fV^5*fR s r a* , ^r^^ixAjfeSR^-lftJflJfeffi 
Te x AtiitfA^if Vf- y>-^.^,HfflR s r A £ L T IE It £ ft 5 „ 

[ 0 0 6 4 ] 

& , aftW^^JBiSfiT e x ASB^Sf flftSfflT e x B t LTf2t $ tl5 ( * <? y 
-7 17 2) „ 
[ 0 0 6 5 ] 

ft. ^ "C , A^f ^f-ili^lT e x A t B .Si^fii^fiT e x B iffliT e xA-Te x 

b as , £ o> *J & m. & t 4 ( #j ^ ri 1 o o °c ) j; •> * # v a» 5 a» a* *u su s ft a . ojd, 
A/s*-r-ia«6^iiT e x A&&m z thizm<$-\m(Dt&mv<>< >? ^ m * -c tc , * ^ a at j£ t 30 
e x {d w ?t sa g t 4 & m 7L z m it as & c a» 5 a> as *i s>J £ ax 5 ( ^ y y -7 1 7 a ) . 

[ 0 0 6 6 ] 

±fi^T y y 1 7 4 © ft S te , Te xA-Te xB>T4aSfig:£1-3 < i:¥ljSiJ£ft;5£T-|S! 
9igL*fT£ft*. ^U, & *sfB»i>e>ft5i:» #: tc , ^^^fr*3^5^7- 

^ y f-^y^aHf R s r AS, B^^7-Y>-t'-^V^a.ll{fiRs rB^LTfEtlc^ft 
5 ( * 7 1 y -7 1 7 6 ) o 
[ 0 0 6 7 ] 

l2l7IC^i-^-^^TM4, & ±E7ry7'170fEi^^fcA^i^'l'yt t -^y 
* IS lUfi R s r A i: % _h IE * 7" y :/ 1 7 6^fEtt£ftfcB,£§it7-'f'Vfc°-;?'^*9ill{itR 

s r B £ CD H as , ep IHJ a - h Jfil ^ R 4 J: 9 /h * ^ 5 as JfU S'J * *t 5 7 40 

8 ) o 

[ 0 0 6 8 ] 

sfii^^fc^tv^ttf f fc5« stoT, ssas-fe^ifioasjEfir-ea&fttf* * ^ a # £ 

Te xl:!fljSlBST4^Ii5Sft#4i:fci^ > y hT- ^ a* ffl R s r {d t 

[ 0 0 6 9 ] 

±E^T 5/7" 1 7 8 :fc ^ T ffl ^ b ft 5 ^ W -> a - h ¥U 5t te R 4 te , fjf SST 4 
■f*£fc*fcttLT+#fc/h3fcBf£©filx Jl # ft (£ te , lit yf 1 0ICT4/2 (5 

ot) «>*^-aaEfkas4Dfc»^K*^>f^tr-y>'^Rsfc**v*'<#ae{b»KK^* 50 



(13) 



JP 2 
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JvtV^. tot, Rs rA-Rs t B < R 4 t 5 i «9J * ft fct^tt, 3U 

Sf^-^^f-^^^ilUfgRs r lc4DTV^5^ftiiJS, If ^ ® tt 5£ {£ T e x (Cf 4 Lfc 



13 7 {C TFir ;U — > T? (~£ ^ ±IE^T y / 1 7 8 CtJ^t, Rs rA-Rs r B < R 4 ri* fife 

£ 5 i W S'J £ *L fc 4§ »4 , Kltyf 1 0 Ct^v-a- tWSr^tL?, ( 

X -y 7" 1 8 0 ) „ — , RsrA-RsrB<R4 ^'^ 4 L <£ V^i 1 »J $ ^ fc 11 t 
4 1 PA > a - h 14 ± C T V> 4 ^ t *i Br $ tl . IE ft m » ft £ tl 1t „ ^@©ji!ilt^ 
>S& T £ ft 5 (^f 5-^1 8 2) o 

[ 0 0 7 1 ] 10 

JsA±lftWLfcii9, a47>IH7k:*t^- ^ ^ 4 ft ff , » * -fc -fr 1 0 <73 Br H , •> a 

- K fciy^M^a-hiliCfllrtSrt^f t5. r © 4 5 ic , # H J6 » 

« © =ui e ic 4 ft f4\ oti«fi»**L*«*k:M*i-6*a»e>*»fc*^-f>t!' 

-^v-^^HfitRsr (tfcttlffil^ffiT i) ■**-fc>'i>-i o<o»an:: 

;t5ffi(£S^i^TStU£ft5?ii^?fi#t;£fiTe x t k g -3 ^ -c , & ^ -y y f-yy^R s 

[ 0 0 7 2 ] 

£ 5 T* , ± a* L tz. m M <D m t& 1 \z. *3 T J4 , »i • -> 3 - KO«^ioi0tf B 1->3 - h 
WflK ( El 4 }3 4 El 7 # f$ ) Sr , IfOf - ^>"XllltR s r i:i{f^-?fi*t5£ffiTe 20 
x iWit^Ci^^t^ffL, fll *l £ * , i^fil^f T i ti^ift^lTe x 

jtRics-s^TamLTi^a. u u ft e> , ^ft^©^j/£©m^i^;b-tt{4rftKPS£;* 
ft5 -e « ft v\ 



-r ft *> , # n is ^ «uc £> ^ x r4 , K^tvt i o t^^^yf-yy^R s ^jgg^tt 
teoi^oe-^y^s^fRs r) a* g m -c- # s ± , ^ © m ^ us « m **t>n*m. ( 

f - ^ v * (HT, rf^^ytf-^y^iStf j ^ItiitS; i # HI « T? *> 5 30 



iSftyf l OCIri, a - h , '£ It . ft VM4 «f ffl > a - h a* £ D T v 5 d» 5 a» 5r $J Br 

T ^5 ¥U Bf fc£«fc 1^. SEoT> -t ft <£> ¥U ^ 14 , KTt^t 4 o©i^^-b 

it oisiri^cs^ ^ mtf-Tttfi J: v> 0 

▲ 1 T m =f- <4 V fc* - ^ V ^SHIR s r t*^ja*3eil[T e x i © ffl * fc> -8: . 

a sTi^faaif t i ti^>f yf-^y^iStttoa^^t>t 0 40 

A4Ti^£l^if T i ^It^-ifiJt^ffiTe x i: <D *& * -g- fc> -fr . 
[ 0 0 7 5 ] 

, ecu 2 0A5±lE^f7/i 3 oroMiSrifftsrtCJ;*), 4 it , r f| 2 *J Br fit & 
n^Wt\ f4 E C U 2 0 *s±ia^f 5» 7" 1 0 OW^a^rXfTi-'SrirtCj; •?^ft j eftsim& 
titv^S. tftfec fff? i ¥U BHfi Jfc#^S J *i.fcu< r |g 2 ¥0 BHif & # # i£ j r4 e c 

U20^±E^f'>/l 7 0 ~ 1 7 6©i&aSrS!fTt5i tCiottSiSSn-CV^i. 
JE » WIE»l©38WK*i»tS r #Mf W j£ # « j ft x ECU20^, _hlE^x-y7 0 132 
~ 1 4 2 ©jftl, ft VM4 ± !2 * x -y 7° 1 7 8~1 8 2cD^S^r* : fT-r5-i:lcJ;'9||^$ 

nr^s, so 



[ 0 0 7 0 ] 



[ 0 0 7 3 ] 



[ 0 0 7 4 ] 
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[ 0 0 7 6 ] 



IJECU20!)iiE^f 5 Offli!il^Sfirt5:ii:J:t) s r fg 2 « #r fg & » ^ 18: 

J I1ECU2 OiJSilE^f S'T'l 0 OW&iSr^fftSr tia?. rn^Jjg^J&j (4 
, ±IE^f7yi5 2~16 4»tel^Itft5wi:lc,tt) > Ztl^frm&ZHX^Zo 
[ 0 0 7 7 ] 

* % ± ^ L fc 31 S£ go fl£ flg l k t , M IB Sg 7 <r> m W ic 5 rt-^If«iftif»? 
fgj (4 , EC U2 O ^ JifE^f j/ / 1 5 8 o&i * t 5 r t K: J: 9 * S $ ft t 5 

10 

[ 0 0 7 8 ] 

*7t, ±^L3tHJfi(0^lil^i3(/>-C, itu IE 8 GO |g K tC *5 ft 5 r ol fl; jt ^ ® J tt, E 
C U 2 0 *s , ±!B^7 L s/7 P l 6 0coMaSrjlff-rSri:(c4t93|^$^-rv^-5o 
[ 0 0 7 9 ] 

* 7t , ±3*UfcllJfe©»IBlfc*3V^-C, ffi IE 3! 9 CD 38 93 t£ *3 ft 5 r t - ^fttWS^iiJ 
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